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* NOTICES * 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The lithium secondary battery containing the compound which has the positive electrode which has the 
lithium content transition-metals oxide expressed with LixMyOz (however, M expresses one or more sorts of 
transition-metals elements, and x is 0.10<=1.10), the negative electrode which can emit [ occlusion/] a lithium ion, and 
the lithium ion conductivity matter, and is shown by the following formula (1) in this lithium ion conductivity matter. 
[Formula 1] 



(In the above-mentioned formula 1, n is the integer of 0 or 1 and Rl, R2, R3, and R4 express either a hydrogen atom or 
the alkyl group of carbon numbers 1-5, respectively.) 

[Claim 2] The transition-metals element contained in said positive electrode is the lithium secondary battery of claim 1 
which is one sort chosen from Co, Mn, nickel, and V, or two sorts or more. 

[Claim 3] Said negative electrode is the lithium secondary battery of claims 1 or 2 which contain an artificial graphite 
as a conductive active material.- 

[Claim 4] Said lithium ion conductivity matter is one lithium secondary battery of claims 1-3 which are gel polymers. 
[Claim 5] One lithium secondary battery of claims 1-4 enclosed with the sheathing inside of the body of an aluminum 
laminate film. 

[Claim 6] Said lithium ion conductivity matter contains nonaqueous electrolyte. This nonaqueous electrolyte Ethylene 
carbonate, propylene carbonate, butylene carbonate, Trifluoro propylene carbonate, gamma-butyrolactone, 1, 2- 
dimethoxy ethane, 1, 2-diethoxy ethane, a tetrahydrofuran, 2 -methyl tetrahydrofuran, Dimethyl carbonate, diethyl 
carbonate, ethyl methyl carbonate, One lithium secondary battery of claims 1-5 which do 0.05-50 mass % content of 
the compound which is one sort chosen from the group which consists of dipropyl carbonate and methylpropyl 
carbonate, or two sorts or more, and by which this nonaqueous electrolyte is expressed with said formula (1). 
[Claim 7] Said nonaqueous electrolyte is the lithium secondary battery of claim 6 which contains propylene carbonate 
more than 50 volume %. 

[Claim 8] The compound expressed with said formula (1) is one lithium secondary battery of claims 1-7 which are one 
sort chosen from the group which consists of 1, 3, 2-dioxa thio run 2, 2-dioxide, 1 and 3, 2-dioxa CHIAN -2, 2-dioxide, 
and those derivatives, or two sorts or more. 

[Claim 9] One lithium secondary battery of claims 1-8 with which the coat which contains carbon, oxygen, and a sulfur 
element at least is formed in the forward negative electrode front face by the chemical reaction by charge at least. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to reforming of an electrode surface in more detail about the lithium 

secondary battery cell which has nonaqueous electrolyte. 

[0002] 

pescription of the Prior Art] In recent years, the cell of various forms is widely used in fields, such as electronics, an 
automobile, and stationary energy storage. The lithium cell which used the lithium with a high energy density as the 
active material has spread quickly in pocket device applications, such as the electronics field, for example, a cellular 
phone, and a notebook personal computer, in such a cell. 

[0003] The lithium cell consists of nonaqueous electrolyte in which the positive electrode which carries out occlusion 
emission of the lithium, a negative electrode, and lithium salt were dissolved, a lithium ion conductive polymer or a gel 
polymer, etc. 

[0004] Further, properties, such as charge-and-discharge effectiveness, a low-temperature property, and a cycle 
property, and when a member with the high degree of freedom of a configuration like an aluminum laminate film is 
used for the sheathing object of a cell, it is required for the lithium cell that a sheathing object should not blister without 
generating gas at the time of elevated-temperature preservation. 

[0005] In order to obtain the lithium cell which can solve such a problem, as a cell containing an ethylene ape fight and 
its derivative To JP,7-3795,B, for example, the organic electrolyte cell which used 1 and 3-dioxa thio run-2-ON or its 
derivative as one component of the solvent of an organic electrolyte In JP,6-302336,A, the nonaqueous electrolyte 
rechargeable battery containing an ethylene glycol ape fight The nonaqueous electrolysis rechargeable battery which 
used the mixed solvent of ethylene SARUFAITO and a carbonic acid diester compound for JP,8-96851,A to JP,1 1- 
73 990, A The nonaqueous electrolyte rechargeable battery which uses the mixed solvent containing an ethylene ape 
fight and propylene carbonate is proposed. 

[0006] Moreover, the nonaqueous rechargeable battery with which the lithium secondary battery which used l and 3- 
propane sultone into the electrolytic solution contains the sultone compound with which the lithium secondary battery 
which 1 and 3 -butane sultone and/or 1, 4-butane sultone, and the sultone derivative contain has -OS(=0)2-association 
in JP,2000-123868,A, or its derivative in JP,2000-3724,A or JP,2000-3725,A is proposed by patent No. 2597091 as a 
cell containing a sultone. 

[0007] The cell which added these matter has the room of an improvement further, although the effectiveness that 
surely properties, such as charge-and-discharge effectiveness, a low-temperature property, and a cycle property, 
improve is accepted. Moreover, when an aluminum lamination is used for a sheathing object, and a metal can is used 
for a sheathing object, the new technical problem that a sheathing object blisters by the ** gas at the time of the 
elevated-temperature preservation used as especially a problem has occurred. 

[0008] However, it was difficult to solve these [ all ] to coincidence in the conventional rechargeable battery. 
[0009] * • 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the lithium secondary battery 
which is equipped with the cell property which was extremely excellent in charge-and-discharge effectiveness, low- 
temperature ****, a cycle property, etc., and does not have ** gas at the time of elevated-temperature preservation. 
[0010] 

[Means for Solving the Problem] That is, the above-mentioned purpose is attained by the configuration of following 
this invention. 

(1) The lithium secondary battery containing the compound which has the positive electrode which has the lithium 
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content transition-metals oxide expressed with LixMyOz (however, M expresses one or more sorts of transition-metals 
elements, and x is 0.10<=1.10), the negative electrode which can emit [ occlusion/] a lithium ion, and the lithium ion 
conductivity matter, and is shown by the following formula (1) in this lithium ion conductivity matter. 
[0011] 
[Formula 2] 



[0012] (In the above-mentioned formula 1, n is the integer of 0 or 1 and Rl, R2, R3, and R4 express either a hydrogen 
atom or the alkyl group of carbon numbers 1-5, respectively.) 

(2) The transition-metals element contained in said positive electrode is the lithium secondary battery of the above (1) 
which is one sort chosen from Co, Mn, nickel, and V, or two sorts or more. 

(3) Said negative electrode is the above (1) or the lithium secondary battery of (2) which contains an artificial graphite 
as a conductive active material. 

(4) Said lithium ion conductivity matter is one lithium secondary battery of above-mentioned (1) - (3) which is a gel 
polymer. 

(5) One lithium secondary battery of above-mentioned (1) - (4) enclosed with the sheathing inside of the body of an 
aluminum laminate film. 

Said lithium ion conductivity matter contains nonaqueous electrolyte. (6) This nonaqueous electrolyte Ethylene 
carbonate, propylene carbonate, butylene carbonate, Trifluoro propylene carbonate, gamma-butyrolactone, 1,2- 
dimethoxy ethane, 1, 2-diethoxy ethane, a tetrahydrofuran, 2-methyl tetrahydrofuran, Dimethyl carbonate, diethyl 
carbonate, ethyl methyl carbonate, One lithium secondary battery of above-mentioned (1) - (5) which is one sort chosen 
from the group which consists of dipropyl carbonate and methylpropyl carbonate, or two sorts or more, and does 0.05- 
50 mass % content of the compound by which this nonaqueous electrolyte is expressed with said formula (1). 

(7) Said nonaqueous electrolyte is the lithium secondary battery of the above (6) which contains propylene carbonate 
more than 50 volume %. 

(8) The compound expressed with said formula (1) is one lithium secondary battery of above-mentioned (1) - (7) which 
is one sort chosen from the group which consists of 1, 3, 2-dioxa thio run 2, 2-dioxide, 1 and 3, 2-dioxa CHIAN -2, 2- 
dioxide, and those derivatives, or two sorts or more. 

(9) One lithium secondary battery of above-mentioned (1) - (8) with which the coat which contains carbon, oxygen, and 
a sulfur element at least is formed in the forward negative electrode front face by the chemical reaction by charge at 
least. 



[Embodiment of the Invention] The lithium secondary battery of this invention has the positive electrode which has the 
lithium content transition-metals oxide expressed with LixMyOz (however, M expresses one or more sorts of 
transition-metals elements, and x is 0.10<=1.10), the negative electrode which can emit [ occlusion/] a lithium ion, and 
the lithium ion conductivity matter, and contains the compound shown by the following formula (1) in this lithium ion 
conductivity matter. 



[0015] (In the above-mentioned formula 1, n is the integer of 0 or 1 and Rl, R2, R3, and R4 express either a hydrogen 
atom or the alkyl group of carbon numbers 1-5, respectively.) 

[0016] The compound of such structure shown in a formula 1 is contained in the lithium ion conductivity matter, and 
the coat which contains carbon, oxygen, and a sulfur element at least is formed in an electrode surface by charging once 
[ at least ] or more. And the lithium secondary battery which this characteristic coat controls disassembly of the 




[0013] 




[0014] 
[Formula 3] 

K £ H 2> n 



(1) 
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electrolytic solution by the electrode, and is extremely excellent in charge-and-discharge effectiveness, low- 
temperature ****, a cycle property, etc., and does not have ** gas at the time of elevated-temperature preservation is 
obtained. 

[0017] When the compound expressed with the above-mentioned formula (1) is explained, in a formula 1, n is the 
integer of 0 or 1, and it is Rl, R2, and R3. And R4 Either a hydrogen atom or the alkyl group of carbon numbers 1-5 is 
expressed, respectively. 

[0018] It can set at a ceremony 1. -(CH2)- Although there may be a radical and you may not be, it is n= 0 preferably. 
[0019] Rl, R2, and R3 And R4 They are a hydrogen atom or carbon numbers 1-5, and the alkyl group of****, 
respectively. Moreover, it is Rl, R2, and R3 at least. And R4 It is desirable that two or more pieces are hydrogen 
atoms. Moreover, Rl, R2, and R3 And R4 As a desirable alkyl group, a methyl group, an ethyl group, an isopropyl 
group, etc. are mentioned, for example. 

[0020] Rl, R2, and R3 And R4 Even if the same, you may differ, respectively. 

[0021] As a concrete compound expressed with a formula 1, they are 1, 3, 2-dioxa thio run -2, 2-dioxide, 1 and 3, 2- 
dioxa CHIAN -2, 2-dioxide, and 4-methyl, for example. -1,3, 2-dioxa thio run -2, 2-dioxide, etc. are mentioned. 1, 3, 
2-dioxa thio run -2, and 2-dioxide are desirable especially. 

[0022] The additions of the compound expressed with a formula 1 are one to 10 mass %, especially three to 7 mass % 
preferably [ it is desirable and ] to 0.05 to 50 mass %, and a pan to nonaqueous electrolyte. Moreover, when making it 
mix in a positive electrode or a negative electrode, it is one to 10 mass % preferably to 0.05 to 50 mass %, and a pan to 
a negative-electrode ingredient. 

[0023] In this invention, the compound shown by the formula 1 is incorporated by providing inside a cell and charging 
once or more by the coat formed in a negative-electrode front face. Even if it dissolves these in the electrolytic solution 
at the time of cell production, you may make it mix in a positive electrode or a negative-electrode ingredient. 
[0024] Usually, in a lithium cell, the coat which a chemical reaction with the non-aqueous solvent which is the 
constituent of lithium ion conductive material arises, and contains oxygen and carbon by first-time charge and 
discharge in a positive electrode and/or a negative-electrode front face is formed. This is called same thing also with the 
metal lithium, the lithium alloy, and the carbon system negative electrode. The compound shown by the formula 1 
forms the coat which contains sulfur, oxygen, and carbon with this chemical reaction in a positive electrode and/or a 
negative-electrode front face by first-time charge. This coat has the good permeability of a lithium ion compared with 
the coat of the conventional lithium cell which does not possess the compound of a formula 1, and it is thought that 
there is an operation to which the electrolytic-solution decomposition reaction by the positive electrode and the 
negative electrode is prevented. 

[0025] Thus, the lithium cell which is equipped with the cell property of excelling in charge-and-discharge 
effectiveness, a low-temperature property, a cycle property, long term stability, etc. extremely, and does not have ** 
gas at the time of elevated-temperature preservation can be offered. 

[0026] Although especially the structure of a lithium secondary battery is not limited, it consists of a positive electrode, 
a negative electrode, and a separator, and is usually applied to a laminating mold cell, a cylindrical cell, etc. The 
laminating of such a positive electrode, a separator, and the negative electrode is carried out to this order, they are stuck 
to it by pressure, and it considers as an electrode group. 

[0027] A constituent with an electric conduction assistant is preferably used for an electrode according to an electrode 
active material, a binder, and the need. 

[0028] In this invention, the positive active material which can occlusion emit a lithium ion is a lithium content 
transition-metals oxide expressed with LixMyOz (however, M expresses one or more sorts of transition-metals 
elements, and x is 0. 10<=1 .10). Between the layer, it can intercalate and a lithium ion can deintercalate such positive 
active material. It is one sort chosen from Co, Mn, nickel, and V, or two sorts or more, and LiCo02, LiMn 204, 
LiNi02, LiV 204, etc. are mentioned especially, and, specifically, a transition-metals element has the most desirable 
cobalt acid lithium (LiCo02). The mean particle diameter of the powder of these oxides is 1-40 micrometers 
preferably. It is extent. 

[0029] In this invention, a carbon material, a metal lithium, a lithium alloy, or an oxide is mentioned as a negative- 
electrode active material which can occlusion emit a lithium ion. 

[0030] In a carbon material, a natural graphite, a mesophase carbon micro bead (MCMB), a mesophase carbon fiber 
(MCF), corks, glassy carbon, an organic high-molecular-compound baking object, etc. are mentioned, for example. 
Moreover, Li-aluminum, LiSi, LiSn, etc. are mentioned with a lithium alloy. Nb 205, SnO, etc. are mentioned as a 
lithium oxide. These are usually used as powder. 

[0031] The artificial graphite whose lattice plane (002) face-to-face spacing is 0.335-0.380nm is especially desirable 
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also in these. In addition, a face-to-face (002) spacing is computable with an X diffraction. Since a natural graphite 
contains an impurity, in case the compound shown by the formula (1) forms a coat at the time of first-time charge, the 
quality of the coat may be reduced. Since the effect of an impurity is avoidable by using an artificial graphite, the good 
coat of ionic permeability can be formed. 

[0032] the case where these are used with powder — the mean particle diameter - 1-30 micrometers especially - 5-25 
micrometers it is - things are desirable. When mean particle diameter is too small, it is in the inclination for a charge- 
and-discharge cycle life to become short, and for dispersion in capacity (individual difference) to become large. If 
mean particle diameter is too large, dispersion in capacity will become remarkably large and average capacity will 
become small. It is thought of for dispersion to arise in contact to negative-electrode active materials, such as a 
graphite, and a charge collector, or contact of negative-electrode active materials that dispersion in capacity arises when 
mean particle diameter is large. 

[0033] An electric conduction assistant is added as occasion demands by the electrode. As an electric conduction 
assistant, metals, such as a graphite, carbon black, acetylene black, a carbon fiber, nickel, aluminum, copper, and silver, 
are mentioned preferably, and especially a graphite and carbon black are desirable. 

[0034] An electrode presentation has the desirable range of active material :electric conduction assistant:binder =80- 
94:2-8:2-18 at a weight ratio, and is [ in a positive electrode ] desirable in a negative electrode at a weight ratio. [ of the 
range of active material: electric conduction assistant:binder =70-97:0-25:3-10 ] 

[0035] First, manufacture of an electrode distributes an electric conduction assistant in a binder solution an active 
material, a binder, and if needed, and prepares coating liquid. 

[0036] And this electrode coating liquid is applied to a charge collector. What is necessary is not to limit especially a 
means to apply but just to determine it suitably according to the quality of the material, a configuration, etc. of a charge 
collector. Generally, metal mask print processes, electrostatic spray painting, a dip coating method, a spray coating 
method, the roll coat method, a doctor blade method, the gravure coat method, screen printing, etc. are used. Then, a 
monotonous press, a calendering roll, etc. perform rolling processing if needed. 

[0037] What is necessary is just to choose a charge collector from the usual charge collector suitably according to the 
configuration of the device which a cell uses, the configuration method of the charge collector into a case, etc. 
Generally, aluminum etc. is used for a positive electrode and copper, nickel, etc. are used for a negative electrode. In 
addition, as for a charge collector, a metallic foil, a metal mesh, etc. are usually used. Although contact resistance with 
an electrode becomes small rather than a metallic foil in the metal mesh, contact resistance also with a sufficiently 
small metallic foil is obtained. 

[0038] And a solvent is evaporated and an electrode is produced. Coating thickness is 50-400 micrometers. 
Considering as extent is desirable. 

[0039] In this invention, either the nonaqueous electrolyte made to **** lithium salt, a lithium ion conductive polymer 
or a gel polymer can be used as lithium ion conductivity matter. 

[0040] The nonaqueous electrolyte in which lithium salt was dissolved can dissolve a lithium ion, has the polarity 
which gives ion conductivity, and its aprotic solvent which does not consider a chemical reaction as a lithium is 
desirable, and it dissolves the supporting electrolyte containing a lithium ion. concrete - ethylene carbonate, propylene 
carbonate, butylene carbonate, trifluoro propylene carbonate, gamma-butyrolactone, 1, 2-dimethoxy ethane, 1, 2- 
diethoxy ethane, a tetrahydrofuran, 2-methyl tetrahydrofuran, dimethyl carbonate, diethyl carbonate, ethyl methyl 
carbonate, dipropyl carbonate, and methylpropyl - carbonate - ** - ************ Propylene carbonate is desirable 
also especially in these. 

[0041] When mixing and using two or more sorts of solvents, it is desirable among nonaqueous electrolyte to do 80-99 
volume % content of propylene carbonate especially more than 50 volume %. 

[0042] As a supporting electrolyte containing a lithium ion, for example LiC104 and LiPF6, LiBF4, LiAsF6, 
UCF3S03, and LiCF3CF2S03, LiC (CF3S02)3, LiN (CF3S02)2, LiN (CF3CF2S02)2, and LiN (CF3S02) 
(C4F9S02) and LiN (CF3CF2CO)2 etc. - salts or such mixture are mentioned. 

[0043] The concentration of the lithium salt in the electrolytic solution has desirable 1. in 0.5-2 mols /, and is 0.8-1.5 
mols/1. more preferably. If the concentration of lithium salt is higher than this range, the viscosity of the electrolytic 
solution will become high, if the discharge capacity in a high rate and the discharge capacity in low temperature carry 
out under ** and are low, supply of a lithium ion will stop meeting the deadline, and the discharge capacity in a high 
rate and the discharge capacity in low temperature will fall. 

[0044] As a lithium ion conductive polymer, what consisted of the mixtures or copolymers, such as polyethylene oxide, 
polypropylene oxide, a polyether, polyester, polyamine, and a polysulfide, and an above-mentioned supporting 
electrolyte is mentioned, for example. 
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[0045] With a gel polymer, the thing which made the nonaqueous electrolyte which dissolved said lithium salt in a 
polyacrylonitrile, a polyethylene glycol, polyvinylidene fluoride, etc. swell is mentioned. As long as it is necessary to 
prevent the short circuit between a positive electrode and a negative electrode, the porous film of a macromolecule, for 
example, polyolefine 1 shaft, the biaxial extension film, a polyolefine nonwoven fabric, etc. may be used as a separator 
or a base material of a lithium ion conductive polymer. 

[0046] the thickness of a gel polymer - 5-100 micrometers Further 5-60 micrometers especially - 10-40 micrometers 
it is - things are desirable. 

[0047] As other separator components, there are a kind of polyolefines, such as polyethylene and polypropylene, or two 
sorts or more (in the case of two or more sorts, there is a lamination object of the film more than a bilayer etc.), 
polyester like a polyethylene tele FUTA rate, thermoplastic fluororesins like an ethylene-tetrafluoroethylene 
copolymer, and celluloses. For the permeability measured by the approach of specifying to JIS-P81 17, 5 - 2000 
seconds / about 100 cc, and thickness are [ the gestalt of a sheet ] 5-100 micrometers. There are a fine porosity film 
film which is extent, textile fabrics, a nonwoven fabric, etc. 

[0048] The sheathing object is constituted from a laminate film with which the laminating of poly olefin resin layers 
and heat-resistant polyester resin layers, such as polypropylene as a heat adhesive property resin layer and 
polyethylene, was carried out by both sides of metal layers, such as aluminum. A sheathing object carries out heat 
adhesion of both the heat adhesive property resin layers of those end faces of three sides for the laminate film of two 
sheets beforehand, forms the 1st seal section, and is formed in saccate [ in which one side carried out opening ]. Or the 
laminate film of one sheet is turned up, heat adhesion of the end face of both sides is carried out, the seal section is 
formed, and it is good also as saccate. 

[0049] In order to secure the insulation between the metallic foil which constitutes a laminate film, and a derivation 
terminal as a laminate film, it is desirable to use the laminate film which has the laminated structure of a heat adhesive 
property resin layer / polyester resin layer / metallic foil / polyester resin layer from an interior side. Since it remains by 
using such a laminate film at the time of heat adhesion, without a high-melting polyester resin layer melting, the 
clearance of a derivation terminal and the metallic foil of a sheathing bag can be secured, and an insulation can be 
secured. Therefore, the thickness of the polyester resin layer of a laminate film is 5-100 micrometers. Considering as 
extent is desirable. 
[0050] 

[Example] It is possible to change this invention suitably in the range which is not limited to the following example at 
all and does not change the summary, and to carry out hereafter, although this invention is further explained to a detail 
based on an example. 

[0051] as <example 1> positive active material - as LiCo02 (90 weight sections) and an electric conduction assistant - 
- as carbon black (6 weight sections) and a binder - PVDF (4 weight sections) - mixing a positive electrode - it 
considered as the mixture, and the N-methyl-2-pyrrolidone was distributed as a solvent, and it was made the shape of a 
slurry. The slurry obtained on aluminum foil which is a charge collector was applied and ****(ed), and it considered as 
the positive electrode. 

[0052] As a negative-electrode active material, PVDF (10 weight sections) was distributed by the N-methyl-2- 
pyrrolidone as artificial -graphite powder (90 weight sections) and a binder, and it was made the shape of a slurry. This 
slurry was applied on Cu foil which is a negative-electrode charge collector, and it dried, and considered as the 
negative electrode. 

[0053] Propylene carbonate is used as a solvent at the electrolytic solution, and it is LiPF6. 1 mol dm-3 It considered as 
the solute at a rate and the nonaqueous electrolyte which dissolved 1 of the following structure, 3, 2-dioxa thio run -2, 
and 2-dioxide (5 weight sections) was adjusted. 
[0054] 
[Formula 4] 

V 



[0055] The eel was constituted by inserting the gel electrolyte which contained in the above-mentioned positive 
electrode and the negative electrode the polymer which has a vinylidene fluoride unit, sinking in and carrying out the 
laminating of the electrolytic solution. After putting this layered product into an aluminum laminate film, it sealed and 
the laminating mold lithium-polymer battery was produced. 

[0056] As the <example 2> electrolytic solution, the cell of an example 2 was produced like the example 1 to the mixed 
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solvent which mixed propylene carbonate 75 capacity % and ethylene carbonate 25 capacity % except having used the 

electrolytic solution which dissolved 1, 3, 2-dioxa thio run -2, and 2-dioxide (5 weight sections). 

[0057] As the <example 3> electrolytic solution, the cell of an example 3 was produced like the example 1 to the mixed 

solvent which mixed propylene carbonate 60 capacity % and ethylene carbonate 40 capacity % except having used the 

electrolytic solution which dissolved 1,3, 2-dioxa thio run -2, and 2-dioxide (5 weight sections). 

[0058] The cell of an example 4 was produced like the example 1 except having used the electrolytic solution which 

dissolved 1 of the following structure, 3, 2-dioxa CHIAN -2, and 2-dioxide (5 weight sections) in propylene carbonate 

as the <example 4> electrolytic solution. 

[0059] 

[Formula 5] 

n 

O 0 

[0060] As the <example 5> electrolytic solution, the cell of an example 5 was produced like the example 1 to the mixed 
solvent which mixed ethylene carbonate 70 capacity % and diethyl carbonate 30 capacity % except having used the 
electrolytic solution which dissolved 1, 3, 2-dioxa thio run -2, and 2-dioxide (5 weight sections). 
[0061] The cell was produced like the example 1 except having mixed ethylene sulfide (5 weight sections) to propylene 
carbonate as a solvent of <example 1 of comparison> nonaqueous electrolyte. 

[0062] The cell was produced like the example 1 except having mixed 1 and 3-propane sultone (5 weight sections) to 

propylene carbonate as a solvent of <example 2 of comparison> nonaqueous electrolyte. 

[0063] The cell was produced like the example 1 except having mixed vinylene carbonate (5 weight sections) to 

propylene carbonate as a solvent of <example 3 of comparison> nonaqueous electrolyte. 

[0064] The cell was produced like the example 1 except having used the natural graphite as a <example 4 of 

comparison> negative-electrode active material. 

[0065] The cell was produced like the example 1 except having used the mixed solvent which mixed ethylene 
carbonate 30 capacity % and diethyl carbonate 70 capacity % as a solvent of <example 5 of comparison> nonaqueous 
electrolyte. 

[0066] In 23 degrees C, the charge and discharge test of charge termination electrical-potential-difference 4.2V and 
discharge-final-voltage 3.0V was performed for each cell of the above-mentioned examples 1-3 and the examples 1-4 
of a comparison by the constant current of 0.1 A. The result of change of the cell thickness when saving at the charge 
capacity of a first time cycle, discharge capacity, the discharge capacity in low temperature, and 90 degrees C and 1C 
cycle characteristic test is shown in the following table 1. 
[0067] 





("Ah) 


(mAh) 


(« 


(nAh) 


gOtSh^fiFSfctf) 


500 fv<*;M£cD 


ntmi 


609 


641 


88.8 O 


20.6 O 


0.06 O 


82.4 O 


*2fc«2 


649 


591 


91.0 O 


26,3 O 


0.05 O 


84.5 O 




644 


602 


93.5 O 


26,8 O 


0.05 O 


84.3 O 




605 


539 


89. 1 O 


19.4 O 


0.06 O 


80.7 O 




655 


595 


90.4 O 


25.3 O 


0.07 O 


88.3 O 


IfctMU 




0 


0.0 X 








Jttfc#l2 


647 


510 


78.7 X - 


8.3 A 


0.10 A 


80.8 O 


*t«fl|3 


597 


333 


55.7 X 


0.1 X 


0. 10 A 


67.4 X 




631 


515 


81.6 A 


10.2 A 


0.06 O 


72.3 X 


tt&ms 


661 


583 


88.2 O 


15.4 A 


0.18 X 


83.7 O 



0:£#, A:**, x :m®&*) 



http ://www4.ipdl .ncipi .go.jp/cgi-bin/tran_web_cgi_ejj e 



1/10/2007 



JP;2002-237331,A [DETAILED DESCRIPTION] 



Page 7 of 7 



[0068] From Table 1, it has the compound shown by the formula (1), and the lithium cell of the examples 1-5 charged 
once or more is excellent in all the little of the increased thickness by charge-and-discharge effectiveness, the low- 
temperature property, the cycle property, and the ** gas at the time of elevated-temperature preservation. As for the 
lithium cell of the examples 1-5 of a comparison using the other compound, the problem was seen by which property. 
[0069] Thus, according to this invention, the lithium secondary battery which was excellent in the synthetic property as 
shown in Table 1 is obtained. 



[Effect of the Invention] As mentioned above, according to this invention, it can have the cell property of excelling in 
charge-and-discharge effectiveness, a low-temperature property, a cycle property, etc. extremely, and very few lithium 
secondary batteries of** gas can be offered at the time of elevated-temperature preservation. 



................ .....^.............^ 



[0070] 



[Translation done ] 
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